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ABSTRACT: 

A soft handover system is provided for a multiple sub-carrier communication system, applicable 
to the uplink (mobile unit to base stations) and/or the downlink (base stations to mobile unit). The 
soft handover system uses multiple sub-carriers to simultaneously transmit multiple sub-carrier 
signals between at least two base stations and the mobile unit in the uplink and/or downlink. In 
certain embodiments, the soft handover system provides for synchronized multiple sub-carrier 
transmission such that the delay differences between the multiple sub-carrier transmissions from 
the different base stations arriving at the mobile unit are within the guard time of the multiple' 
sul>carrier symbols. Certain embodiments of the soft handover system use the same set of 
sub-carriers for links between the mobile unit and the base stations of different cells, and other 
embodiments use different sets of sub-carriers for links between the mobile unit and the base 
stations of different cells. In the soft handover system using the same set of sub-carriers, the 
mobile unit receives downlink signals with identical data content from the different base stations. 
The mobile unit need not distinguish between the signals from the different base stations. The 
mobile unit just treats the downlink signals from the different base stations as multipath 
components, thereby increasing the diversity gain. In the case of a multiple sub-carrier CDMA 
system, the soft handover system can use the same sub-carriers as well as the same CDMA 
encoding and/or spreading code. 
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C DM A 3- FCtt^Sii^ffiEff AMffiSttSfffiH 
€. f- X7Wf <y/t*. ffiB87c?7783li. 
J»r&Sttff 1 6 a - c *^dl?Sia- 7 F 2 2 (0 
1 ) C*J6S<W:B-«CDMA3-KfcflWL. hi 
V/tk\intcbWm 1 6 a- cm i#gp.-7 h 
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2 2 (HI) K»6?nfcJWr*CDMA3-KfcttB 
WWttMHWl 6a-cfcJ;->Ttt8«i*H 

*, f ■x7U7f<y/t*Mtt*.:k* { T# 

6. ffcbiT. 4M7Dv?83U. 8£SSiftEl6 
a-c#gfi8©xx„f2 2 (01) CffllSftfcP? 
-flCDMAs-Kfcttffll. 6J:If/i«i»« 
!6Sl6a-c*JSIi8»i-7h2 2 (BDCffig 
Sftfc JKr* C D M A 3 - K tftffi IT Utllfr t M 
ai6a-cfcJ:->t«Ml$ii**4:4-fe»h«)iBBS 

(0025] fttXHffiBTIi. «S8S8 3U8W 
oy?78C*tl«ii»tt*MB^at*. $fM 
JB^CDMASflBBt&vKojWSaBBBTIi, fl 
59S8 2B8WW3tefT l$ftftS0«llBi!itt*&£- 
SS8 2C**r*. 1 6 a - c 7 h 

<0BHSa&h*:^filBEM8[CDMA^flMt*«^. 
£££18 211. 21Mfc<t^MM;tfjEf 

8*fc, 8$rSgJftB16a-cl:J:->Tg 
«:6CDMA3-K««Bt4ft*«KI»'C«. £2 
HS8 2{i^t§IlBltief^Pl-a^i:«fi:.L. Mr 
ftCDMAs-PtJBvvfiHS*, f A7Wf<y 

gp.- 7 k 2 2izffi-tn%hm2mmm%<» 

WBtcnWt: ZMmmVigStffi-Wtfn 7 ? 7 8 
KS*«i4. afltefitfttt. £Hffii*Sfre»lI 

[0026] -ai(C. 0 F DWsXfMt 5 £211 

f77j«*m*fitfivtf:*>. ^fiaifiSiftyXT 
ACjmHMfcftWi. WiWSfMfCDMA^f' 
Artl*J:H«L<4o. MWBSas^TA? 

u. ewuftmnt:t8Nmsr« (s*M: i» 
iwi/io^wst'W) . 7»ry^±r 

'/ 7 h • Ay H* -A-wRfflicfc o Til. %m 1 6 

a - c ii. zmmmz^zm-h&Bmmm 

£861x7 h 2 2 1: J: ->Tg25flfc8T0>!IIKi» 

1 6 a - c jKQJTCOltti&ttOIH fcfltf *ST* 
. 8£S£ip) 1 6 a - c #JKr&HSiSttTfltt 

- • ->Xf Mbbmmat. Wli-v Y22 

(01 ) twmibtmizmmwtit-s&th 



r^mzmti. 

[0027] £m®Smvlf A (GPS) III s 

- 9 5 c d m a vxfj*tzmhwmmwcztih 
mzmmtz*h*wii&w> 1 6 a - c tm 

fctltzMzmthZttfTZb. ftij-jT. Bffi 
16a-c{iSflPl6a-c5ggfS (fcSIOSJg 

BtiiMsc 1 sunt) mtmmvyttx 

k^TI*. 0UI1. /^c-x-A-ytA-w 
f <*y ■ vxrh, ( P H S ) tt*Jl**l,SiM0R 
MfcHtfftfcfctifcfra*. ?<bi:. MSC18 
(il) llgtt&H 1 6 a - c wHJBftfcttfflt 4 1 1 # 
7*4. »»i-7 h 2 2\t9*)V*)Vv<n*r-vV9 

mmufix-tb. mm. ?n-7 - xi^n, * 

AV/MGSM) tfc»t4J:3t, »x-7h22tf 
»WfiBUMIM**4 k - SC5 1 6tt*«*D 7 h 

4. lifcm 6«»8a-7 h22A%<M 
fW>*;k***t*. SDMI 6*^^©a^7 

*tt*w kci-JtauB 1 Mimm<nm$L 

fcT'#4. 

( 0 0 2 8 ] y 7 h • Ay K*-A- • S/XrAtittfC 
(MfllWHfcWak Sii4X'J 7C«lt4H?0fHI 
tt$MW-4it«rB«fct4. HHcy7h-AyK 

*-a- - A<%4§sM®fli§£0ira<i>x 'j 7 

£Sf$llxil72 6r*t. 8&x'J72 6(i-t:/H 
4a-cO«!MIWIlcCaH-4. «ht. NM26&3 
ItSSIiax 7 h 2 2(iS«P l'6a - c A»ftJt««a 
iKrd^fflW * v . y 7 h • a y KjT-A 

- • j/Xf A<±H(cx'J726l*|(l*J(t5llf<0lSHi. 
^SiLi-)kf4. ?f>C. aax'j72 6«S«g 
1 6 a - c <7)|^0^< k tZoi>t>fS^2 6 WIM 
xx 7 h 2 2^<7)S(Hi^ffiSiai:+j]'.'h$C^>f 5 >• 
/•^■7-t7h*i)^t4lf.f6l* 5 S5. fthot. V7 
h ■ AyH*-A- • vXt-i\XH \yf ■ ^7*7 
h* t tt««7C$t'X'J7rtt*-3tt-fe/H 4 a-c^ 

T. Stfigl 6a-c£. Wp--iY22'Al\S/t 
tdiM S C 1 ZKWshWm 1 6 a - c frhmm? 
mm 194 S y /T»»ax 7 h 2 2 C i^TSli 

*»±. »Uxx7 h 2 2*^^l^i. i>4HS©g.iS 
TliMSC 1 8T««*kiWC(li. bbm-Mfi 
X-miglffi 1 6 a - c IZi -yXSfiiitltclfWIt 
WW 

(0029] ». -timmti a y 7 h • av 
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frrs. BiottAxitawc. sax^mtt 

2 2(i££J5 1 6 aflftMfe* • x 'J 7 1 4 aftt* 
0 . Stfii 1 6 a kSaxx7 h 2 2 kflETfftrfUi 

awwawi^t** . gffipx , h 2 2 lis 

JM16a£ftll(IL. SJ£El6ak0iHlCSa 
5. Hitf. Saxx 7 h22li. SttBUafcOl 

<usHfflL»sioooosuast^rt. -ffl24®^ 

[0030] Saxx 7 h 2 2\mm> 1 6 a*6«)I 
# ^WiUKlUt . f&DgffiE 1 6 b - c *>f>0{jpHO 
ttWm. SftXXy h 2 2lifc<?&f 
iry*/l**X7- u &SflfI^,&Si!85l£llftt 
ktf?3 5 . 0U If, Saxz v h 2 2 tt, SiftE 1 6 
a-c0£*fc*tt4ivf fiiHOfljefi^fia*** y* 
>V (Witf, am d 7 h/RE/^-xV^ • y* 
rt') k. fii*1io£i^l 6a-cOlrVfflA>0)f- 
7• • *+y*/h **ntt*7*-t7 hOf-* • ttv 
jM4rtx*r*. fcJ:t;/sfcliJ?A$fifcA4n7 

ni^mmzum-izttfxz i . mi~-/h 

U«itfRSSI65 (13) tmthZttioX 
IZlifX'th. 

I003H sax- 7 hm&x 2txm 
*m. zmmtzMwmx^ 7 h 2 2usi 

h 2 2 listen 1 6 c frh<r>mmnmm& tt 

5. SJfi!^ 1 6 ajKflft#0SJ,tffitf*>$U<M;n r 

T-AO. fcJttf/afciSSifiSi bcfrhmmnm. 
®thhV<MX±l'hhtL*h. Saxx 7 h 2 21*1 
8B 1 6 c tw 7 h • Ay KsT-A-SHSSrWi* 
S. :€»lTli, Saxx7h22(iS«R 

1 6 C\0)V7 h • Ay F*-a'-HMcL. -J-flSlfe 
SttMrftBfteMSC 1 8iK0SW*. SBx-* 
h 2 2«gtf$l 1 6 cfrCtmGBftfffthWWZ 

oiraiaKifaro y 7 h • a^ k*-a--** 

ftfcot. St£^16c«Saxz 7 h 

2 2jK£I|SS 1 6 cA^lSft^lJtltcS^S 
JfcE 1 6 c kSBxx 7 h 2 2t<m<nV7Y ■ Ay F 

ttfl 1 6 cliSBxxy h 2 2*»**XMflttM*y 
7 h • Ay h $-^1, m S C 1 8^lil 
frf S. $ fcfc. Saxx 7 h 2 2iim^«*g 1 6 
cM3Stl&q*m%M8m 1 6 a ifcli 1 6 
cC6i»n:im. U»tStftJ|16a4fcttl 
6c<iV7h - AyH^-A-*-x?-h$^\ f,6 



vUitftft«jBaBi*/7 h • AyKff-A-S:*?- 
h$t$MSC18l::i*<<>iU. 
[0032] y7h-AyF*-A-t*^-h8« 
fcft. SaxX7h2 2tSHfi^l6c, liV7h ■ a 

yyFrt-^isKAfcTMsy/tcovvt. y7h- 
A^F*-;<-«PW-t4««« 1 6fcMt!ttCo» 
t. totV/ttHM 7 h • Ay K*-A'-§gtc&§4 
tWMHHfflP- Ffcitf/afcliC DMAS- K 

C18^LS#eaHMB*J«t*. fttHHm? 
«. Sip." 7 h 2 2 iiSifiS 1 6 c t W 7 h • Ay 
K*-A--ftacii!tSJfi® 1 6 a kOiftOSLS 
axX7 h 2 2Ci ->T»B3fi"CH4H— 1 7 hnffl 

«xx7h2 2c©at*. my>)yt£h'>Ts 9 
Bxx 7 h 2 2(s. H-f-n^^>lttH»* 
ML . Sifi^ 1 6 a 'c 1 6 c *> *^"lt4 ; 

tux-tew ^nmmgnm-^m^mmt 

Xftr-T-9 tmthWm I e a 1 1 6 c cOfcfcfc 
tMtSCi: >/7 h • Ay F^-a- • y 

CSBKLTaO. frKcloT^lS^A'-yf -f -T1 
ft^«*8*ft. >/7h -AyKsT-A-.i/ 

W»a-F->x7. ep*>St'SS^Ofi]^T 
TCCT ifttottfcr d h a^Sseet t& I k lit' 
v\ 

[0033] Slain. ftnHRftiftCDMAi'AfAlC 
|>o-Cy7h • Ay F ^f^li. ©fi^l 
6 c t »y 7 F • a y F*-A-J8a«SR v CI5LS 
JMUakiatfife*. Sax^-/h2 2tiot 
«8$«^4HtMta»>H-*>CDDMA3-F 

[0034] ^MiSffl LfttOXieBBrtt. 9 
Bxx 7 h 2 2 > Sffi^ 1 6 c > C7)S<7) y 7 h • A y K 

4. SaxX7 h 2 2U^SW9 1 6 a fc 1 6 c * 
9SHI. SifiJI 1 6 a k 1 6 cp^m <r5i?f CffilB 
**. ftot. ±^L^tS^ffloSax-7h2 
2li24@Cfti5 i ){:4 8i^5i]{fiiSSr^ 
L. *«fcWcftWWr/\-K">xT. 
SBW&W^fc-r*. V7f -Ayh'^-A'-jS 

aaoMcjifr6** K7)sffii«a*<s»f sy7 h • 

AyF^-A'-. xArAli. gdfi^A-xf 

JBffiliHffl L{#6iiaiiSi6<0Sl 0 STCRLSiM 1 6 
cfeilX/i/JiMS C 1 8C-lOgA£S:4i£. 
flSBB8*yXfAC*-jT. y7F AyF*-A 
- • vXfUi. Pi-ifcliJKri-t v FoansaiLh 
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C»5rftCDMA3-K?\ hWi&xhtv hflU 
ffimhCPltC DM A3- K<r(£fflf ftC kfrTI 
ft. 

{00 3 51 iMX2fciiVvC. WH-»h2 2liy 
7 h • Ay K*-^-«BC*9 . MUV7 h • a 
yF*-A*- • i/Xf i^ll^!§C8->TSifiJ§ 1 6 

at&mi (>cw)itfti>m&mix»h. ft 
hot. *mnmtztm> v7h-wF*w< 

-• y^f^li. SH&E^a-clCfcltftSfcflO? 

tftate-KWBffiKrtifrftlfctf-CSft. ft? 
T. V 7 h • Ay HtT-a'- • y^f b y HO 

H»iSa6J:^/*^ttCDMA3-K«:Bi«»a=. 
•yh2 2tS«Hl6a-bfcWfi!lWSgEi. Hitf. 
«Wl6ci$BI»16a-bfcJ:->T*J8«lTVt 

it-, hnwsm&m imp.--, b 2 2 tsm 
\6ctff)Rm&*mzbtfX'£i. $f>i:. V7 

mh^ttix'*. *z?itn$p.-v b 2 2mm- 

£ft^f*ftg|»l«ort. y7h • a> k*-a- 
• >zfUM7 h • AyK*-A'-KW4t48*4 
gifiE 1 6 a - c Ck oTH-Cfti^TR^SSHKa 
k. **6Wl6a-cCfc-»TS*6£Ta«>ll 

oar*. 

[00 36] C<OH^«|Cl3V^m^X2^X3if 
flIMtt. V7h • Ay K*-a- • 5*f AUifte 

*flW!H»3.-7h22iaiWl6a. 16c to 
ISW)y7h • AyK*-/<-JHJ|$|B»"f4. $1HS 
MC DM A*>«(Cfc of , y 7 h • A y KaT— /<- • 
WAttV7h • Ay F*-A'-fg£r*t£tft* 
ft, fl-4««^*HWiitttft(l:CDMAa-KO 
ttffltT**. ;«»JgSrWW4. »Ua--/h2 2{i 
£*>*jftfc«tftSJW 1 6 bfrt&fmtm&t 

i , ->Y22 itm^m& t . m± -> v 
<rmmtitv/ttz\t. mffln&k/«- s Jy 

2 2(iMSC18kSiftm 6a££lil 6c*)-1ii 
ftlSJMl 6b*»b^SI{;J:->tllfiJil 6b0)# 

t£*:tii!hfi>zttfx'zz>. zommwsx'U. 2 

m 1 6 bttSfia-y h 2 2^&CRH^a» 

is. 

[0037] m±-vb2 2}i£V/£Kim!3>l 
6 bUWBa-7 h 2 2i>itf/i£ligJp} 1 6 b?) 

b*ith. M3.nl fesmmtivimzAt 



tz\mm^&m%.&£thz'cii<x-$b. him 
sssrtt. ^ogiffliiijih^xif oat mm* 

h$ilft. S»»-»h22iSJfifll6bM>Hcy 
7 h • Ay K*-A'-ggr«ltftfgC. 8IJ3--7 
h 2 2 £ Sffii 1 6 b li M S C 1 8 'c HSU 1 6 a * 
ttl 6 bSrtf Ut^EHHf8$:5clStft. ftffi&fllff 
tcliliSH 1 6#y 7 h • Ay k*-/HH| (Mi 
If. SIM 16b) Srll4L. */ 7 h • Ay K*-A- 
^CftUMli&eftflteh (J5JW/4fcli*I 
SlffiiiSC DM A0H&KELC DM A3- FtfflV^ 
fift) . L*»ty7h •AyK^-A-Ha^Wct* 
klfflm>iiftfii«a<t*fift. 
[0038] t££X 3 fcfct vc y 7 h ■ Ay K*-a'- 
■ l/Xf L\i%®x~ -/ h 2 2 fc £ttft 1 6 a - c k <f) 
HCRfcl«**AU ttfiLT^l. tt-»t, Si^ 
1 6 b k fly 7 h • Ay H*-A*-8ttW|«aBIW 1 
6 afeJtf/ifcli 1 6 c iflHIlCffilSftft-t 7 
hfliffi&lt (fci^^UfflgfiCDMA^ffllCiift 
ftR-0CDMA3-K) ?«A3ftft«>TJMltf. 8 
©a^ 7 h 2 2tttfftlW*imf fiKMSftk IT 
iRoCkiJfClft. iJft8l6ckoy7h-AyH8 

am&®£j&@ 1 6 a *$ .tif/sfctt 1 6 c kioadio 

MHBSftCDMAOWCS»t4SKr4CDMA3- 
K) T«4S*l*«"C«iaf. gSli-7 h 2 2(iS^ 

[0039]^aa-7h22kSif^l6a. 16c 

k ^aoiifwasiiWfti i^juarenTiTa 

0 . UJ:lf/*«iS«3.-» h 2 2 kSit!^ 1 6 b k 
X3*'^lft.#.X4^<08l!lB§. y7h AyK^-A'- 

^tt®*rf^iscts. mmwm.--,b22 

Ull/Zt M&m 1 6 a - c C I otff 3 C k A 5 t' 
I ft. C0«J9tttJgffl?tt. S«!^ 1 6 a - ctty 7 
h • Ay H*-A*-«BSrf «4 Lto<kl Co 
^TMSC 1 8^L«%aflWMrJ»L. l>i>£ 
ffi^ 1 6 b fcWfta- 7 h 2 2 k OfiI*?l ft flti »t'v^ 
ft. Jfi.*X4t'li. ^©i-7 h 2 2ISft*y7 h • a 
y K*-A*-<7)Wlifr < . 8I43-- -/ h 2 2 k <7)S 

®mmi6brMix'<Tbhh. 

[0040] fi&g&ffi&OftC. ZHSm&LvXr 
MZtthV7Y ■ Ay K^-A'- • >^rAt;fti5S 

yxfi»^S3B. ftftV^i-gSerffiffltftHtfyiiiSBJ 

ffir*ft. Wi«f. y 7 h • Ay htt-a- ■ -/^f i. 

«y7 h • Ay K^-A'-«ffiHcA6*>k'3 

[£L#s^>f roefjK«ttfflr ft c t ft . 
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[00 41] aSWSfct0tt*J6E0Hl*>©fl* 



l@i ] *l^)JHt:«t«.y7 h • j\> Ktf-A- . 
1)6. 



mi) 



|/"» 12 
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